Meeting between the HEI Research

Committee and Sponsors
March 4, 2019; 12:00 to 4:00 pm

https://zoom.us/i/ 724632307




12:00 Lunch with HEI Research Committee, sponsors and staff
1:00 Opening comments — Dan Greenbaum
1:10 Moving Key Strategic Plan Projects Forward: Year Four Progress and Year Five Plans:
--- Addressing the Challenges of Multi-Pollutant Science
- Accountability and Transparency
- New Fuels and Technologies
--- Global Health Science
1:45 Envisioning the Future: Building the HEI Strategic Plan 2020 — 2025
--- The Challenges Ahead
--- Emerging and Potential New Science
2:15 Questions and Discussion : What do HEI’s Sponsors Think the Priorities Should Be?
2:45 Sponsor comments
--- Alan Vette — EPA
--- Susan Collet — Toyota
--- Tim Wallington — Ford
--- Bruce Copley — ExxonMobil

--- Others
3:30 Progress on HEl’s Initiative on Oil and Gas Development
3:45 Follow-up and Next steps
4:00 Adjourn and refreshments
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Guides HEI’s research and
review activities;

Responds to the needs of HEI
industry & government
sponsors, and other
interested parties;

Anticipates future policy and
technology events; and,

Evolves over time to adapt to
changing knowledge an
events

Thank you for your ongoing
feedback as we implement
the Plan
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o Three studies, with key features:

* Populations with millions in the US, Canada ,and Europe; administrative
and traditional cohorts

« Satellite data and ground level exposure measurements; high quality
exposure assessment models at high spatial resolutions

o Development and application of novel statistical
methods
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 US and Canadian Studies half-way through; European study 75% complete

* Detailed and continuing HEI oversight

--Oversight Committee:
Progress reports every 5 months
Annual, detailed renewal requests
Webinars and annual meeting
Substantive review at each stage

--QA/QC audits

e Session during the 2019 Annual Conference in Seattle: (Monday, May 6,
2019): All three teams presenting results. Also comments by special HEI
Review Panel

e Six poster presentations at the Annual Conference on Monday, May 6,
2019

* Final Reports — after review, to be published with commentaries during
2021-2022
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pedited NAAQS revisions in progress for PM, . and Ozone

 Dominici and Brauer — Early results published in journals, while additional
work is on-going

 HEIl requested Phase 1 reports, summarizing results to-date

 HEI formed special Review Panel, with Sverre Vedal (chair, University of
Washington) plus six additional experts in epidemiology, exposure
assessment and biostatistics

* Reviews in progress

 Reports and Panel commentary to be published during spring 2019, with
aim to inform NAAQS process
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Ozone on the Cardiovascular System:

¢ HEI's Multicenter Ozone Study in oldEr Subjects

* HEl’s detailed report, along with Commentary,
published in June 2017

* Peer-reviewed papers:

« Respiratory endpoints: American Journal of Respiratory
and Critical Medicine (2018)

e Cardiovascular endpoints: Environment International (2018)

* Study data, and limited number of samples, made available in 2018

* Phase 2 analyses: Focuses onimpacts of personal and ambient
concentrations of ozone and other pollutants on cardiovascular and
pulmonary function

* Report received, under review
* Publication expected in early 2020
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* High priority area in the Strategic Plan, with three components:

* Complete, review and publish several on-going studies

* Launch new research: health effects investigations with emphasis on
confounders

* Revise and update the earlier literature review
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 Hong Kong: 3D study in street canyons (Barrett) (published)

e Atlanta: Exposures of students living in dorms in the vicinity of roads
(Sarnat) (published)

* QOakland: Use of sensor technology (Seto) (unpublished)
e Traffic Tunnels in Hong Kong and Baltimore (Wang) (in press)

* Enhanced statistical modeling (Batterman) ' Balth
(in press)

* Spatial and temporal variance of near
road exposures (Frey) (in review)

* A study of tire and brake wear —
(Koutrakis) (in progress)

Fort McHenry Tunnel Study




Emissions studied in two tunnels:

Shing Mun Tunnel, Hong
Kong

Fort McHenry Tunnel,
Haltimore, MD (summer)

the Shing Mun Tunnel in Hong
Kong and the Fort McHenry
Tunnel in Baltimore;

* Data from earlier studies s
available for comparison &
>

* In 2015, both tunnels had low
emissions from light-duty and

heavy-duty vehicles for most

pollutants compared to earlier

studies in the same tunnels
 Mid-March publication 2
e Sponsor briefing planned
 Data will be made available 20032004 2015 1992 2015

Pollutants

= acefaldehyde
- w0
(0,000 = formaldehyde

2Eslp
30 Aanp-AsAE ok

BEFSE U0

From Wang et al., 2019 (in press)

ED_002541_00001087-00014



* 2017 RFA: Assessing Adverse Health Effects of Exposure to Traffic-Related Air

Pollution, Noise, and Their Interactions With Socio-Economic Status

e New studies funded:

e Traffic-related air pollution and birth weight (Dadvand and Sunyer, ISGlobal)

* Non-tailpipe emissions and noise from traffic and children’s health (Franklin, University of
Southern California)

e Air pollution components, noise and socio-economic status (Raaschou-Nielsen,
Copenhagen University)

e Scalable multi-pollution exposure assessment using routine mobile monitoring platforms
(Josh Apte, University of Texas, Austin) [Rosenblith Investigator]

e Studies started in 2018 — Three year studies + time for review and publication
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The Next Phase of HEI Traffic Research

Dadvand and Sunyer (ISGlobal): Setting up a new cohort of healthy
pregnant women in Barcelona, Spain (N ~1200)

e ———

,,
- &

Pavam Dadvand® & Jordi Sunver?, Maria Dolores Gomez-Roig?, Gustavo Arévalos, Xavier Basagana?!, Maria Foraster?, Michael Jerrett4, Jose Lao3,
Edurne Mazarico Gallego®, Teresa Morenos, Tim Nawrot®, Mark J Nienwenhuijsen®, Xavier Querols, Joel Schwartz?, Cathryvn Tonmne?

G|°bai Institute for

Global Health

"TH.C

SCHOOL OF PURLIC HEALTH

i
D HESALTH
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The Next

Phase of HEI Traff
E;’a o L "

Raaschou-Nielsen, Danish Cancer Society Research Center, using existing
cohorts in Denmark: AN administrative cohort (N=5.5 million) and the
Diet Cancer & Health Next Generation cohort (N=50,000)

Health effects of air pollution components, noise and
socio-economic status (“HERMES”)

{ile Raaschou-Mislsends, Thels Lange?, Matthias Ketzel®, Ulls Bvidifeldty, Henutk Brannum-Hansen?,
Thomas Minzel?, Ole Hertel?, Jnrgen Brandt®, Mette Sorensan®®

HERRIES
Sod of tronsportation,

] nt 28 d U Ct E on roads and troveless

Traffic-related air pollution {TRAP, traffic nolse and low socio-economic status {SER} impair health. Uncertainty
remains about the causal TRAP componentish, the most relevant timing of exposure, the degree of confounding
and possible interaction with traffic nolse, sodo-economy and individual sysceptibility,

Aims

Ed

to identify the specific TRAP: strongest associated with myvocardial infarction (31, strobke and diabetes
* 1o disentangle how TRAP and road trafic nolse interact in relation o these endpoints

=t investigate how socio-scononic status {SES), green spaces, co-morbidity and stress confound/interact with
the associations betvweeen TRAP and road traffic noise and risk of 8, stroke and diabetes

1oy ivestigate effects of TRAP and road traffic nolse in relation to cardiovascular and metabolic biomarkers

17
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The Next Phase of HEI Traffic Research

Meredith Franklin, University of Southern California , Building on
the Children’s Health Study in Southern California (N=5000);
includes non-tail pipe emissions

Wge most recent version of the U S, Federal Highway Administration (FHWA) Traffic Noise Model
ML version 2.5 uses roads, raffic volume, posted road speeds, pavemem type, and vehicke

type {cars, heavy trucks, Bght trucks, buses and motorcycles) fo estimate raffic noise in decibels
gure 33 We will supplement the nﬂei%ﬁ data with measurems a2t different road types and

ntersections in the 8 1CY communities using two 2238 MediatorTH, Class 1 Integrating Sound

Level nolse meters manufaciured by Brilel & Klasr Figure 2. Map of study region: the 0¥

o onvombitomnnsm Do T8 oo obfomomen IR e osms ssm S o m
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ic Research

Josh Apte (University of Texas, Austin): Builds on and furthers research in West
Oakland, and applications in Bengaluru, India

4 What Can We Learn From Mobile Ajr Pollution Measurements? A
Validation, Comparison, and Data Mining
The 100100 Study: comparing mobile and fxed megsuraments Bource identification: temporal and chemical signalures
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HEI published a comprehensive review in 2010, highly downloaded

Strong interest in an update of the review from sponsors - 2015-
2020 Strategic Plan

* Substantial new research published

 Also, trends in mobile source pollution, as regulations and technologies have
advanced, and their potential implications

HEIl appointed a new panel to systematically review, new
epidemiologic studies: health endpoints, exposures, effects of
noise, SES, green space.

 Panel formed after request for nominations from sponsors and others

Panel has developed a specific protocol and other instruments, and
began literature searches and data extraction.

Intensive work will continue during 2019; report ready by mid-2020
After peer-review, target publication in late 2020
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Francesco Forastiere, Co-Chair (King's
College London, UK)

Frederick Lurmann, Co-Chair (Sonoma
Technology, Inc., Petaluma, CA)

Richard Atkinson (St George’s,
University of London, UK)

Jeffrey Brook (University of Toronto,
Canada; Member Research Committee)

Howard Chang (Emory University,
Atlanta)

Gerard Hoek (Utrecht University,
Netherlands)

Barbara Hoffmann (University of
Disseldorf, Germany; Member
Research Committee)

Sharon Sagiv, University of
California, Berkeley

Audrey Smargiassi (University of
Montreal, Canada)

Adam Szpiro (University of
Washington, Seattle)

Danielle Vienneau (University of
Basel, Switzerland)

Gregory Wellenius (Brown
University, Providence)

Jennifer Weuve (Boston University,
Boston)
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Origin: A lot of interest in new (low-cost) sensors; and their applications for
community science --- What should HEI do?

studies

 Problem: Exposure assessment errors are one of the major limitations in air pollution
epidemiology —> incorrect risk values

e Technologies: Sensors, mobile monitoring, location and activity tracking, other

RFA focus: Long-term exposure to pollutants that exhibit high spatial and
temporal variability (e.g., ultrafine particles, NOx, PM components, etc.)

* Monitoring campaigns, modeling, analyses, to determine long term exposures
* Quantify exposure measurement error, and
 Actual or potential applications to health studies

Thank you for your thoughtful comments

Schedule: RFA to be issued later this month; new studies decisions in fall,
studies to start in early 2020
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Effectiveness of Environmental Regulations

* HEI has a long-term track-record of comprehensive
research and reviews; 15+ publications

* Under a 2011 RFA, HEI funded four studies on large-
scale, multi-year regulatory programs

* Zigler: Statistical methods for causal inference
(published: 5/2016)

* Gilliland: Evaluating changes in children’s health in
Southern California (published: 1/2017)

* Russell: Impacts of regulations on air quality and
emergency department visits in Atlanta (published: 2018)

* Meng: Goods movement regulations in California and
health impact (Phase 1 completed; Phase 2 — report
expected soon; publication in 2020)
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* New RFA: “Assessing improved air quality and health from national,
regional, and local air quality actions”

* Areas of particular interest
* Long-term, complex regulatory programs
* [nterventions at the local level
 Ports and global transport
* Methods development

* Thank you for your thoughtful comments - incorporated

* Preliminary applications being reviewed now;
Full applications in May, review in June
New studies announced during summer; work underway in 2020

3 to 5 studies to be funded; total S5 to 6 million for the program
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Data Access: Key to scientific credibility and transparency
Longstanding HEI policy on data sharing

Recent Examples:

RIOPA study — indoor, outdoor and personal exposures in three
US cities - 40+ papers

Data from MOSES — available since 2018

Dominici and other low exposure studies — built
In component

Wang (tunnel study) — data will be made public

Balancing Act:
Complexity, effort and cost
Privacy and intellectual issues

Legal and regulatory issues —
national and international

From: Francesca Dominici, Harvard
Chan School of Public Health

et it D

st sivation iformation
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Annual Global Burden of Disease Report (GBD) is gold standard for
understanding health outcomes and risk factors worldwide
e Places air pollution systematically in the context of all other risks (e.g. smoking, diet, SES)
 HEl leads the global air pollution analysis, conducts extended in-depth national analysis

* Major HEI Products
*  Global Burden of Disease from Major Air Pollution Sources (GBD MAPS)

Identify source specific health impacts in China and India
E.g. Power, industry, agriculture, transportation, kilns, household, dusts

Understand transport in context of all sources

. The State of Global Air
Annual report and interactive website
Presenting global and country-specific air pollution exposures and health impacts

Supplemental Funding: Hewlett and Bloomberg Foundations
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